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CLOCK DIVIDER AND METHOD FOR 
DIVIDING A CLOCK SIGNAL IN A DLL 

CIRCUIT 

TECHNICAL FIELD 

A clock divider and a method for dividing a clock signal 
in a DLL circuit of a semiconductor memory device are 
disclosed. 

DESCRIPTION OF THE RELATED ART 

Generally, clock signals are used as reference signals to 
set operation timing in a system or a circuit, and to ensure 
high-speed operation of the system or circuit Without any 
errors. When a clock signal from an external circuit is used 
internally Within a circuit, a time delay, i.e., a clock skeW 
may be generated due to the internal circuit. A delay locked 
loop (DLL) circuit may be used to ensure that the internal 
clock signal of the circuit has the same phase as the external 
clock signal by compensating for the clock skeW. 

Important characteristics of a DLL circuit include small 
siZe, loW jitter, and fast locking time. These characteristics 
may require semiconductor memory devices of the future, 
Which may also require loW poWer consumption and high 
speed operation. A DLL circuit is less in?uenced by noise 
than a phase locked loop (PLL) circuit. As a result, a DLL 
circuit may be used in a synchronous semiconductor 
memory device, such as, for example, a DDR SDRAM 
(double data rate synchronous DRAM) or the like. A DLL 
circuit of a register type is frequently used in many kinds of 
DLL circuits. 

FIG. 1 is a block diagram illustrating a conventional 
resister-control-type DLL circuit of a typical DDR SDRAM. 

The conventional register-control-type DLL circuit of the 
typical DDR SDRAM includes a clock buffer 110, a ?rst 
clock divider 130, a delay circuit 150, a clock multiplexer 
170, a second clock divider 190, a delay model 210, a phase 
comparator 230, and a delay controller 250. 

The clock buffer 110 converts a voltage level of a high 
frequency external clock signal CLK and a high frequency 
external clock inversion signal CLKB, both of Which are 
supplied from an external circuit, into a poWer supply 
voltage level VDD. The ?rst clock divider 130 outputs a loW 
frequency reference clock signal by dividing a high fre 
quency clock signal CLKD of a VDD level by n, Wherein n 
is a positive integer, (e.g., n is 4). The delay circuit 150 
delays the high frequency clock signal CLKD of the VDD 
level a predetermined delay amount and outputs a delayed 
clock signal to the clock multiplexer 170. The delay circuit 
150 includes a plurality of delay units forming a delay chain 
and a shift register for controlling the plurality of delay 
units. Each delay unit includes a NAN D gate and an inverter. 
The clock multiplexer 170 outputs the delayed clock signal 
OUTPUT DLLiCLK to an external circuit and to the 
second clock divider 190. The second clock divider 190 
divides the delayed clock signal from the clock multiplexer 
170 by n, Wherein n is a positive integer (e.g., n is 4). The 
delay model 210 is con?gured so that a feedback signal has 
an identical delay condition as the real clock signal path. 

The phase comparator 230 compares the phase of the 
internal feedback signal outputted from the delay model 210 
With the phase of the reference clock signal REF. The delay 
controller 250 outputs shift control signals SR and SL for 
controlling a shift direction of the shift register in the 
delayed circuit 150 and a delay locking signal representing 
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2 
that delay locking is achieved in response to control signals 
EARLY and LATE outputted from the phase comparator 
230. 

The delay model 210, also called a replica circuit, 
includes a dummy clock buffer, a dummy output buffer, and 
a dummy load. A delay time of the delay model 210 is 
generated that is identical to a delay time generated in the 
real clock signal path. Because of the delay circuit 150, the 
delay controller 250, and the phase comparator 230 delay the 
external clock signal CLK a desired delay amount, they are 
called a delay unit. 

Because the delay model 210 includes a dummy clock 
buffer, a dummy output buffer and a dummy load, a delay 
time of the clock signal generated from the delay model 210 
can be compensated. At this time, since the external clock 
signal is not synchroniZed With the internal clock signal, the 
delay operation for synchroniZing the external clock signal 
With the internal clock signal is repeated in the delay circuit 
150. Since the delay amount of the delay model 210 cannot 
be changed to achieve locking, the total delay amount has to 
be adjusted in the delay circuit 150. A condition for achiev 
ing locking is as folloWs: 

Where, DD is a delay amount of the delay circuit 150, RR 
is a delay amount of the delay model 210, T is a period of 
the external clock signal, and n is an integer, e.g., 1 or 2. 

DD=nT-RR (Eq. 2) 

Accordingly, an output DLL clock signal OUTPUTi 
DLLiCLK is provided by repeatedly delaying the high 
frequency clock signal CLKD by as much as DD, Which is 
the delay amount that is repeatedly adjusted in the delay 
circuit 150. Additionally, a negative delay that precedes the 
external clock signal by as much as RR may be achieved in 
the DLL circuit. 

FIG. 2A is a timing diagram illustrating one period (1T) 
based dividing of a clock signal capable of being used in a 
loW frequency band. FIG. 2B is a timing diagram illustrating 
tWo periods (2T) based dividing of a clock signal capable of 
being used in a high frequency band. 

Referring to FIG. 2A, since a rising edge of the feedback 
clock signal, Which is compared to the reference clock signal 
REF in the phase comparator 230 in the loW frequency band, 
is before the rising edge of the reference clock signal REF, 
locking can be achieved by repeatedly increasing the delay 
amount in the delay circuit 150. In this case, because the 
pulse Width of the divided reference clock signal REF 
corresponds to one period of the external clock signal CLK, 
it is called one-period-based dividing or 1T-based dividing. 

Referring to FIG. 2B, since a rising edge of the feedback 
clock signal, Which is compared to the reference clock signal 
REF in the phase comparator 230 in the high frequency 
band, is before the rising edge of the reference clock signal 
REF, locking can be achieved by repeatedly increasing the 
delay amount in the delay circuit 150. Accordingly, because 
the pulse Width of the divided reference clock signal REF 
corresponds to tWo periods of the external clock signal CLK, 
locking can be achieved. Additionally, because the pulse 
Width of the divided reference clock signal REF corresponds 
to tWo periods of the external clock signal CLK, it is called 
tWo-periods-based dividing or 2T-based dividing. 

FIG. 3A is a circuit diagram illustrating a conventional 
four-dividing circuit for one-period-based dividing of a 
clock signal in Which the pulse Width of the divided refer 
ence clock signal REF is not adjustable. The four-dividing 
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circuit may be located in the clock dividers, eg the the ?rst 
clock divider 130 and the second clock divider 190, accord 
ing to the prior art. FIG. 3B is a timing diagram showing the 
operation of the conventional four-dividing circuit of FIG. 
3A. 

If the clock signal CLKD from the clock buffer 110 is 
provided as an input to the ?rst dividing unit 310 in response 
to a DLL enable signal DLLiENABLE, the clock signal 
CLKD is divided by tWo and a tWo-divided clock signal 
DIVIDEiZ is outputted. Thereafter, if the tWo-divided clock 
signal DIVIDEiZ is provided as an input to a second 
dividing unit 330, the tWo-divided clock signal is divided 
again by tWo and a four-divided clock signal DIVIDEi4 is 
outputted. The four-divided clock signal is maintained in a 
high state for one period of the externally supplied clock 
signal CLKD and then is maintained in a loW state. 

FIG. 4A is a circuit diagram illustrating a conventional 
four-dividing circuit for one-period-based dividing in Which 
the pulse Width of the divided reference clock signal REF is 
adjustable. The four-dividing circuit may be located in the 
clock dividers, e.g., the ?rst clock divider 130 and the 
second clock divider 190, according to the prior art. FIG. 4B 
is a timing diagram shoWing the operation of the conven 
tional four-dividing circuit of FIG. 4A. 

If the clock signal CLKD from the clock buffer 110 is 
provided as an input to a third dividing unit 410 in response 
to a DLL enable signal DLLiENABLE, the clock signal 
CLKD is divided by tWo and a tWo-divided clock signal 
DIVIDEiZ is outputted. Thereafter, if the tWo-divided clock 
signal DIVIDEiZ is provided as an input to a fourth 
dividing unit 430, the tWo-divided clock signal DIVIDEiZ 
is divided by 2 and a four-divided clock signal is outputted. 
The four-divided clock signal DIVIDEi4 of the fourth 
dividing unit 430 is maintained in a high state for tWo 
periods of the externally supplied clock signal CLKD and 
then is maintained in a loW state. 
As shoWn in the timing diagrams in FIGS. 3B and 4B, the 

pulse Width of the divided reference clock signal REF can be 
changed based on the frequency bands. 

Currently, When the externally supplied input clock signal 
is a high frequency signal, the tWo-periods-based dividing is 
carried out to secure correct operation in the high frequency 
band. Even if tWo-periods-based dividing results in good 
performance in the high frequency band, noise may be 
generated in the loW frequency band. As a result, malfunc 
tions of the semiconductor memory device may frequently 
occur in the loW frequency band. 

Additionally, When one-period-based dividing is carried 
out to reduce noise, it is dif?cult for operating frequencies to 
become greater than 100 MHZ to 133 MHZ. Moreover, the 
siZe of the semiconductor memory device is increased due to 
the numerous delay circuits. 

SUMMARY OF THE DISCLOSURE 

A clock divider capable of reducing jitter due to noise 
associated With an external poWer supply voltage and that 
reduces the siZe of the DLL circuit is disclosed. Additionally, 
a method for dividing a clock signal in a DLL circuit of a 
semiconductor memory device is also disclosed. 
Aclock divider in a DLL circuit for generating an internal 

clock signal synchroniZed With an external clock signal in a 
semiconductor memory device includes: a ?rst clock divid 
ing circuit for generating a ?rst clock signal by dividing an 
input clock signal having a same period as a period of the 
external clock signal; a second clock dividing circuit for 
generating both a second clock signal and a third clock 
signal by dividing the ?rst clock signal from the ?rst clock 
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4 
dividing circuit; a selection signal generation circuit for 
generating a selection signal in response to a plurality of 
control signals; and a clock signal selection circuit for 
selectively outputting the second clock signal or the third 
clock signal in response to the selection signal; Wherein one 
period of the ?rst clock signal corresponds to tWo periods of 
the input clock signal; and 

Wherein the second clock signal is a one-period-based 
dividing clock signal in Which one period of the one 
period-based dividing clock signal corresponds to four 
periods of the input clock signal, the one-period-based 
dividing clock signal being maintained in a ?rst logic 
state for one period of the input clock signal and being 
maintained in a second logic state for three periods of 
the input clock signal. 

A method for dividing an input clock signal of a DLL 
circuit in a semiconductor memory device is disclosed, the 
DLL circuit being used to generate an internal clock signal 
synchroniZed With an external clock signal. The method 
includes: generating a ?rst clock signal by dividing the input 
clock signal, Which has a same period as a period of the 
external clock signal; generating both a second clock signal 
and a third clock signal by dividing the ?rst clock signal; 
generating a selection signal by receiving: a long locking 
signal that is generated When a high frequency clock signal 
is provided as an input to the DLL circuit, a DLL enable 
signal that is generated When the DLL circuit is enabled, and 
a dividing clock selection enable signal that is in a logic high 
state for an initial four cycles after the DLL circuit is turned 
on; and selectively outputting the second clock signal asso 
ciated With the high frequency clock signal or outputting the 
third clock signal associated With a loW frequency clock 
signal in response to the selection signal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The above and other features of the disclosed clock 
divider and method Will become apparent from the folloW 
ing description of preferred embodiments taken in conjunc 
tion With the accompanying draWings, Wherein: 

FIG. 1 is a block diagram illustrating a conventional 
register-control-type DLL circuit of a typical DDR SDRAM; 

FIG. 2A is a timing diagram illustrating one period (1T) 
based dividing of a clock signal capable of being used in a 
loW frequency band; 

FIG. 2B is a timing diagram illustrating tWo periods (2T) 
based dividing of a clock signal capable of being used in a 
high frequency band; 

FIG. 3A is a circuit diagram illustrating a conventional 
four-dividing circuit for one-period-based dividing of a 
clock signal; 

FIG. 3B is a timing diagram shoWing the operation of the 
conventional four-dividing circuit of FIG. 3A; 

FIG. 4A is a circuit diagram illustrating another conven 
tional four-dividing circuit for one-period-based dividing of 
a clock signal; 

FIG. 4B is a timing diagram shoWing the operation of the 
conventional four-dividing circuit of FIG. 4A; 

FIG. 5 is a block diagram illustrating a four-dividing 
clock divider capable of adjusting the pulse Width of a clock 
signal; 

FIG. 6A is a circuit diagram illustrating a four-dividing 
clock divider capable of adjusting the pulse Width of a clock 
signal; 

FIG. 6B is a timing diagram illustrating the operation of 
the four-dividing clock divider of FIG. 6A; 
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FIG. 7 is a circuit diagram illustrating the selection signal 
generator of FIG. 5; 

FIG. 8 is a timing diagram shoWing the operation of the 
four-dividing clock divider for a high frequency operation; 
and 

FIG. 9 is a timing diagram shoWing the operation of the 
four-dividing clock divider for a loW frequency operation. 

DETAILED DESCRIPTION OF THE 
PRESENTLY PREFERRED EMBODIMENTS 

A clock divider of a DLL circuit, Which is capable of 
adjusting the pulse Width of a clock signal, Will be described 
in detail referring to the accompanying draWings. 

FIG. 5 is a block diagram illustrating a four-dividing 
clock divider capable of adjusting the pulse Width of a clock 
signal. 

The four-dividing clock divider includes a ?rst clock 
divider 510, a second clock divider 530, a selection signal 
generator 550, and a clock selector 570. The ?rst clock 
divider 510 is a tWo-dividing circuit and generates a ?rst 
clock signal by receiving an input clock signal CLKD 
having an identical period With a period of an external clock 
signal. The ?rst clock signal is a divided clock signal that is 
generated by the ?rst clock divider 510 by dividing the input 
clock signal CLKD by 2. The second clock divider 530 
generates a 1T-based dividing clock signal and a 2T-based 
dividing clock signal. The selection signal generator 550 
generates a selection signal for selecting one of the 1T-based 
dividing clock signal and the 2T-based dividing clock signal. 
The clock selector 570 outputs one of the 1T-based dividing 
clock signal and the 2T-based dividing clock signal in 
response to the selection signal. 

It should be understood that the four-dividing clock 
divider can be applied to the ?rst clock divider 130 and the 
second clock 190 of FIG. 1. An example in Which the 
four-dividing clock divider is applied to the ?rst clock 
divider 510 of FIG. 5 Will be described. 

The ?rst clock divider 510 receives the input clock signal 
CLKD having an identical period as a period of the external 
clock signal and generates a tWo-divided clock signal. The 
tWo-divided clock signal is maintained in a ?rst logic state 
for one period of the input clock signal CLKD and is 
maintained in a second logic state for one period of the input 
clock signal CLKD. 

The second clock divider 530 receives the tWo-divided 
clock signal and generates the 1T-based dividing clock 
signal and the 2T-based dividing clock signal. The 1T-based 
dividing clock signal is maintained in a ?rst logic state for 
one period of the input clock signal CLKD and is maintained 
in a second logic state for three periods of the input clock 
signal CLKD. The 2T-based dividing clock signal is main 
tained in a ?rst logic state for tWo periods of the input clock 
signal CLKD and is maintained in a second logic state for 
tWo periods of the input clock signal CLKD. 

The selection signal generator 550 receives a long locking 
signal LONGiLOCK, a DLL enable signal DLLi 
ENABLE and a dividing clock selection enable signal 
TCKiSET ENABLE, and generates the selection signal for 
selecting one of the 1T-based dividing clock signal and the 
2T-based dividing clock signal according to the frequency of 
the external clock signal. The clock selector 570 selectively 
outputs one of the 1T-based dividing clock signal and the 
2T-based dividing clock signal in response to the selection 
signal. 

FIG. 6A is a circuit diagram illustrating a four-dividing 
clock divider capable of adjusting the pulse Width of a clock 
signal in accordance With a preferred embodiment. 

1O 

15 

25 

35 

40 

45 

55 

65 

6 
The ?rst clock divider 510 receives the input clock signal 

CLKD and the DLL enable signal DLLiENABLE and 
outputs the tWo-divided clock signal DIVIDEiZ. The sec 
ond clock divider 530 receives the tWo-divided clock signal 
DIVIDEiZ and generates the 1T-based dividing clock sig 
nal and the 2T-based dividing clock signal, both of Which 
correspond to the four-divided clock signal. The 1T-based 
dividing clock signal or the 2T-based dividing clock signal 
generated from the second clock divider 530 is selectively 
outputted through the clock selector 570 in response to the 
selection signal TCKiCTRL generated from the selection 
signal generator 550. of FIG. 5. 
FIG 6B is a timing diagram illustrating the operation of 

the four-dividing clock divider of FIG. 6A. 
When the selection signal TCKiCTRL is maintained in 

a logic high state, the 1T-based dividing clock signal is 
outputted and When the selection signal TCKiCTRL is 
maintained in a logic loW state; the 2T-based dividing clock 
signal is outputted. 

FIG. 7 is a circuit diagram illustrating the selection signal 
generator 550 of FIG. 5. 
As illustrated in FIG. 7, the selection signal generator 550 

receives the long locking signal LONGiLOCK, the DLL 
enable signal DLLiENABLE and the dividing clock selec 
tion enable signal TCKiSET ENABLE, and generates the 
selection signal TCKiCTRL. The long locking signal 
LONGiLOCK is a deactivated signal that is outputted from 
the phase comparator 230 of FIG. 1 When the delay amount 
DD+RR of Eq. 1 becomes greater than one period of the 
external clock signal. The DLL enable signal DLLi 
ENABLE is generated When the DLL circuit is enabled. The 
dividing clock selection enable signal TCKiSET ENABLE 
is maintained in a logic high state for the initial four cycles 
after the DLL circuit is turned on. Because the dividing 
clock selection enable signal TCKiSET ENABLE may be 
easily generated by using a D ?ip/?op and a latch located 
inside or outside of the DLL circuit, a circuit for generating 
the dividing clock selection enable signal TCKiSET 
ENABLE is not described. 

When the dividing clock selection enable signal TCKi 
SET ENABLE is in a logic high state, the selection signal 
generator 550 determines Whether the selection signal 
TCKiCTRL is in a logic high state or in a logic loW state. 

Since the delay amount DD+RR of Eq. 1 is greater than 
one period of the external clock signal in a high frequency 
band, the long locking signal LONGiLOCK is generated 
by the phase comparator 230 of FIG. 1. If the long locking 
signal LONGiLOCK is enabled in a logic loW state, the 
output NET2 of a ?rst NAND gate ND1 becomes a logic 
high state. Since the dividing clock selection enable signal 
TCKiSET ENABLE becomes a logic high state for initial 
four cycles after the DLL circuit is turned on, the output 
NET4 of a third NAN D gate ND3 becomes a logic loW state. 
Since the DLL enable signal DLLiENABLE and the divid 
ing clock selection enable signal TCKiSET ENABLE are 
in a logic high state, the output NET3 of a second NAND 
gate ND2 becomes a logic loW state and the output NET5 of 
a fourth NAND gate ND4 becomes a logic high state. Since 
the output of a ?fth NAND gate ND5 becomes a logic high 
state by receiving the output NET4 in a logic loW state, the 
output of a sixth NAN D gate ND6 becomes a logic loW state. 
Therefore, the selection signal TCKiCTRL is generated in 
a logic loW state through inverters INV1 and INV2. 

Since the delay amount DD+RR of Eq. 1 is less than one 
period of the external clock signal in a loW frequency band, 
the long locking signal LONGiLOCK is not generated by 
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the phase comparator 230 of FIG. 1. If the long locking 
signal LONGiLOCK is disabled With in a logic high state, 
the output NET2 of the ?rst NAND gate NDl becomes a 
logic loW state. Since the dividing clock selection enable 
signal TCKiSET ENABLE becomes a logic high state for 
an initial four cycles after the DLL circuit is turned on, the 
output NET4 of the third NAND gate ND3 becomes a logic 
high state. Since the DLL enable signal DLLiENABLE and 
the dividing clock selection enable signal TCKiSET 
ENABLE are in a logic high state, the output NET3 of the 
second NAN D gate ND2 becomes a logic high state, and the 
output NET5 of the fourth NAND gate ND4 becomes a loW 
state. Since the output of the sixth NAND gate ND6 
becomes a logic high state by receiving the output NET5 in 
a logic loW state, the selection signal TCKiCTRL is gen 
erated in a logic high state through inverters INVl and 
INV2. 

FIGS. 8 and 9 are timing diagrams shoWing the operation 
of the four-dividing clock divider. 

FIG. 8 is a timing diagram shoWing the operation of the 
four-dividing clock divider for a high frequency operation, 
and FIG. 9 is a timing diagram shoWing the operation of the 
four-dividing clock divider for a loW frequency operation. 
As shoWn in FIG. 8, the selection signal TCKiCTRL is 

transitioned from a logic high state to a logic loW state When 
the long locking signal LONGiLOCK is generated in the 
high frequency band. 
As shoWn in FIG. 9, the selection signal TCKiCTRL is 

maintained in a logic high state since the long locking signal 
LONGiLOCK is not generated in the loW frequency band. 

In FIGS. 8 and 9, the reference signal is an inverted output 
signal selectively outputted as the 1T-based dividing clock 
signal or the 2T-based dividing clock signal from the clock 
selector 570 in response to the selection signal TCKiCTRL. 

Accordingly, since the four-dividing clock divider can be 
applied over a Wide frequency band, the siZe of the DLL 
circuit can be reduced. Also, since the four-dividing clock 
divider is strong for a noise of the external poWer supply 
voltage, jitter is reduced by 1/3. 

While the disclosed clock divider and method of dividing 
a clock signal in a DLL circuit have been described With 
respect to the particular embodiments, it Will be apparent to 
those skilled in the art that various changes and modi?ca 
tions may be made Without departing from the spirit and 
scope of this disclosure, Which is limited only by the 
folloWing claims. 
What is claimed is: 
1. A clock divider in a DLL circuit for generating an 

internal clock signal synchroniZed With an external clock 
signal, the clock divider comprising: 

a ?rst clock dividing circuit for generating a ?rst clock 
signal by dividing an input clock signal having a same 
period as a period of the external clock signal; 

a second clock dividing circuit for generating both a 
second clock signal and a third clock signal by dividing 
the ?rst clock signal from the ?rst clock dividing 
circuit; 

a selection signal generation circuit for generating a 
selection signal in response to a plurality of control 
signals; and 

a clock signal selection circuit for selectively outputting 
the second clock signal or the third clock signal in 
response to the selection signal; 

Wherein one period of the ?rst clock signal corresponds to 
tWo periods of the input clock signal; and 
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Wherein the second clock signal is a one-period-based 

dividing clock signal in Which one period of the one 
period-based dividing clock signal corresponds to four 
periods of the input clock signal, the one-period-based 
dividing clock signal being maintained in a ?rst logic 
state for one period of the input clock signal and the 
one-period-based dividing clock signal being main 
tained in a second logic state for three periods of the 
input clock signal. 

2. The clock divider as recited in claim 1, Wherein the ?rst 
clock dividing circuit comprises a tWo-dividing circuit. 

3. The clock divider as recited in claim 1, Wherein the 
third clock signal is a tWo-periods-based dividing clock 
signal in Which one period of the tWo-periods-based dividing 
clock signal corresponds to four periods of the input clock 
signal, the tWo-periods-based dividing clock signal being 
maintained in the ?rst logic state for tWo periods of the input 
clock signal and the tWo-periods-based dividing clock signal 
being maintained in the second logic state for tWo periods of 
the input clock signal. 

4. The clock divider as recited in claim 3, Wherein the 
plurality of control signals comprises: 

a long locking signal generated When a high frequency 
clock signal is inputted to the DLL circuit, 

a DLL enable signal generated When the DLL circuit is 
enabled, and 

a dividing clock selection enable signal that is in the ?rst 
logic state for an initial four cycles after the DLL circuit 
is turned on. 

5. The clock divider as recited in claim 4, Wherein the long 
locking signal is enabled in the second logic state for the 
high frequency clock signal and disabled in the ?rst logic 
state for a loW frequency clock signal. 

6. The clock divider as recited in claim 5, Wherein the 
clock signal selection circuit outputs the second clock signal 
in response to the selection signal being in the second logic 
state, and Wherein the clock signal selection circuit outputs 
the third clock signal in response to the selection signal 
being in the ?rst logic state. 

7. A method for dividing an input clock signal in a DLL 
circuit, the DLL circuit being used to generate an internal 
clock signal synchroniZed With an external clock signal, the 
method comprising: 

generating a ?rst clock signal by dividing the input clock 
signal, Which has a same period as a period of the 
external clock signal; 

generating both a second clock signal and a third clock 
signal by dividing the ?rst clock signal; 

generating a selection signal by receiving: 
a long locking signal that is generated When a high 

frequency clock signal is provided as an input to the 
DLL circuit, 

a DLL enable signal that is generated When the DLL 
circuit is enabled, and 

a dividing clock selection enable signal that is in a logic 
high state for an initial four cycles after the DLL 
circuit is turned on; and 

selectively outputting the second clock signal associated 
With the high frequency clock signal or outputting the 
third clock signal associated With a loW frequency 
clock signal in response to the selection signal. 

8. The method as recited in claim 7, Wherein one period 
of the ?rst clock signal corresponds to tWo periods of the 
input clock signal. 

9. The method as recited in claim 8, Wherein the second 
clock signal is a one-period-based dividing clock signal in 
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Which one period of the one-period-based dividing clock 
signal corresponds to four periods of the input clock signal, 
the one-period-based dividing clock signal being maintained 
in a ?rst logic state for one period of the input clock signal 
and the one-period-based dividing clock signal being main 
tained in a second logic state for three periods of the input 
clock signal. 

10. The method as recited in claim 9, Wherein the third 
clock signal is a tWo-periods-based dividing clock signal in 

10 
Which one period of the tWo-periods-based dividing clock 
signal corresponds to four periods of the input clock signal, 
the tWo-periods-based dividing clock signal being main 
tained in the ?rst logic state for tWo periods of the input 
clock signal and the tWo-periods-based dividing clock signal 
being maintained in the second logic state for tWo periods of 
the input clock signal. 

* * * * * 


